Please note that technical editing may introduce minor changes to the text and/or graphics, which may alter content. The journal's standard Terms & Conditions and the Ethical guidelines still apply. In no event shall the Royal Society of Chemistry be held responsible for any errors or omissions in this Accepted Manuscript or any consequences arising from the use of any information it contains. Science, Heilongjiang University, No. 74, Xuefu Road, Nangang District, Harbin, Heilongjiang 150080, P. R. China, E-mail: gmli_2000@163.com. Fax: (+86) Tel: (+86) 14.4293 (7) 14.4379 (7) 14.4145 (6) 14.4223(9) b (Å) 14.5421 (9) 14.5620 (5) 14.5348 (8) 14.5202 (9) 
Accepted Manuscript

Dalton Transactions
www.rsc.org/dalton
Results and Discussion
Descriptions of the Structures X-ray crystallographic analysis reveals that all complexes 1-4 are isomorphic discrete tetranuclear structures crystallizing in a triclinic space group of Pī. In a typical structure of complex 1 (Fig. 1 
Magnetic Properties
The temperature dependences of the direct current (dc) magnetic susceptibility under an applied dc field of 100 Oe in the temperature range 1.8-300 K (Fig. 2) The field dependence of the magnetization for complex 1 at 1.8 K, 3 K and 5 K from 0 Oe to 70 KOe shows that the magnetization reaches the maximum of 21.34 µ B at 1.8 K (Fig. 2,   inset ). The value of M in the low H / T region becomes more rapidly increased, indicating the ferromagnetic interactions among Dy 4 ions. However, the saturation of 40 Nµ B is not reached.
The non-superposition of the M vs.H / T data on a single master curve and the high field non-saturation suggests the presence of significant magnetic anisotropy and / or low lying excited states in complex 1. 19a, 27 The field dependences of the magnetization for complexes 2-4 are similar to 1 (Fig. S2) . In order to investigate the dynamics of the magnetization which may originate from a single-molecule magnet, ac susceptibility measurements under zero dc field in the temperature range 1.8-25 K at the oscillating frequencies between 1 and 1000 Hz were performed. The obvious frequency dependence is observed in the in-phase (χ′) and out-of-phase (χ″) signals for complex 1 (Fig. 3) . As the temperature decreases from 20 K to 12 K, the χ″ gradually increase to reach a maximum of 1.37-4.87 cm 3 mol -1 from 1000 to 10
Hz and then decrease at even lower temperatures, which indicates that reversal of the spin has been blocked. In addition, with the changing of the ac frequency from 1Hz to 1000 Hz, the maximum position of the χ″ (T) changes. Obviously, both in-phase (χ′) and out-of-phase (χ″) signals for 1 under zero field show slow relaxation of magnetization of SMM behavior. At frequency of 32 Hz and 325 Hz, two peaks are observed which reveal two regimes of relaxation, which may be attributed to the different coordination modes of Dy1 (C 4v point group, nine-coordinated with monocapped squared antiprism geometry) and Dy2 (C 2v point group, eight-coordinated with distorted dicapped trigonal prism geometry). Although the two slow relaxation processes for complex 1 were observed, it was not so obviously as that four Dy III center ions exhibited two distinct slow relaxation regimes at 1400 Oe dc field. To examine the effect of quantum tunnelling of magnet (QTM), the ac susceptibility measurements were further carried out under an additional dc field of 3600 Oe (Fig. S3) .
However, only slight shift in the maximum of peaks is observed, which suggests that the additional dc field of 3600 Oe slightly affect the quantum tunnelling of the magnetization. 28 Nevertheless, the two slow magnetic relaxation processes are observed clearly than that under the zero dc field. The temperature-dependent of the ac magnetic susceptibilities (Fig. S4) showed that there is no frequency-dependent signals of the out-of-phase observed at zero dc field but all present frequency-dependent signals and out-of-phase peaks at 3000 Oe dc field for complexes 2-4. It is known that the anisotropic energy barrier U eff , can be obtained from the frequency-dependent out-of-phase peak maximum by considering a thermally activated model Arrhenius law, τ = τ 0 exp(U eff / kT). According to the χ″ vs. frequency curve of complex 1 in the high temperature region (Fig. 4 bottom inset) , the anisotropic energy barriers is observed at 48.14 K, and the pre-exponential factor of the Arrhenius laws (τ 0 ) is 6.46×10 -6 s. 14a The plots of χ″ vs frequency also confirm the zero-field slow magnetization relaxation of complex 1, in which the frequency-dependent curves span overlap in a wider range of frequencies at different temperatures without reaching the quantum tunneling of the magnetization regime, which indicate the increase of the energy barrier.
It is known that the simple form of maximizing the effective energy for a particular molecule is to give a highly anisotropic ground state with a large ±m J oblate Dy III ion located in sandwich-type ligand geometry. 13, 29 However, N,N'-bis(3-methoxy-salicylidene)cyclohexane-1,2-diamine is a flexible hexadentate ligand with the outer O 2 O 2 moiety, which prefer to form a surrounding crystal field around the lanthanide center ions. The ligand electron density failed to be concentrated above and below the xy plane in complex 1. Thus, the effective energy of complex 1 may be not very high in contrast with the dysprosium SMMs of sandwich ligand geometry 30 although its effective energy barrier is the highest among the reported salen-type Dy 4 SMMs.
The Cole-Cole plots for 1 under the zero field in the emprature range of 1.8-12 K (Fig. 5) show the symmetric cycles above 7 K and the unsymmetric curves lower than 7 K, which suggest that the two types of relaxation modes exist. Fitting of the Cole-Cole plots by the sums of two modified Debye functions 31 gives relatively large α values in the range of 0.18-0.42. It suggests a relatively wide distribution of relaxation time and the presence of more than one relaxation mode. The change of the circle from unsymmetric to symmetric is similar to that for some polynuclear dysprosium SMMs with different coordination modes under zero dc field. 14d, 23 In order to further confirm the single molecule magnetic properties for complex 1, the isothermal magnetization experiments have been performed at 1.8 K.
However, a very narrow simple sigmoidal hysteresis, the signature of slight anisotropy, 32 was observed. The very small coercivity of the hysteresis loop may be due to the presence of a relatively fast quantum tunneling effect in lanthanide systems (Fig. S5 ). 33 Such a phenomenon is similar to those reported lanthanide complexes. 
Conclusions
